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100747 TASK ORDER Page 1 of 12
TO Task Order Contract Task Order Reference Laboratory/Area Type:
Ref. No. Year Revision Plan Revision
SPI 00335 7 c c Launch Equipment Test Facility Project
Title:

Director Area

Systems & Project Engineering

Note: Target Costs change

only i scope changes

No

Scope Change: Ygg

CY1to CY5

Manager Group

Project Engineering

From: 03/06/2006
To:  10/31/2009

Period of Performance:

TOTAL ADJUST TARGET LABOR COSTS

ESTIMATED OTHER DIRECT COSTS

SUBTOTAL TOTAL ESTIMATED COSTS |

AWARD FEE (on labor only)

INCENTIVE FEE (on labor only)

TOTAL COST AND FEE 7,301.24 11,027.49 $5,570,178 $526,000 56.096.178, 225.00 ) 0.00' 24,649.91
FS PROGRAM FUND CODE $ FROM $ DELTA $TO INITIALS
1 CONSTL 321379.09.01.01.11 $182,840.00 $0.00 $182,840.00 i
2 CONSTL 321379.09.01.01.11 ] $238,868.00 | $0.00 $238,868.00 .
3 CONSTL 321379.09.01.01.11 $593,886.00 $0.00 $593,886.00
4 CONSTL 321379.09.01.01.11 $574,407.00 $0.00 $574,407.00 )
5 CONSTL 321379.09.01.01.11 $566,822.00 $0.00 $566,922.00
6 CONSTL 321379.09.01.01.11 $57,079.00 $0.00 $57,079.00
7 CONSTL 321379.09.01.01.11 $91,735.00 $0.00 $91,735.00
8 CONSTL 321379.09.01.01.11 $1,227,286.00 $0.00 |  $1,227,286.00
9 CONSTL 321379.09.01.01.11 $34,906.00 $0.00 $34,806.00
10 | CONSTL 321379.09.01.01.11 $559,723.00 $0.00 $559,723.00
1 CONSTL 321379.09.01.01.11 $71,077.00 $0.00 $71,077.00
12 SAFETY 843515.01.15.06 $330,000.00 $0.00 $330,000.00
13 | CONSTL 292360.09.24.04.04 $803,000.00 $0.00 $803,000.00 |
14 | CONSTL 292360.09.24.04.04 $394,000.00 $0.00 $394,000.00
15 | CONSTL 292360.09.24.04.04 $6,184,218.00 $0.00 |  $6,184,218.00
16 | CONSTL 292360.09.24.04.04 $2,592,400.00 $0.00 )  $2,592,400.00
17 | CONSTL 292360.09.24.04.04 $5,000.00 $0.00 $5,000.00 |
18 | CONSTL 292360.09.24.04.04 $2,503,669.00 $0.00 |  $2,503,669.00
T CONSTL 292360.09.24.04.04 ) $104,000.00 $0.00 $104,000.00
20 | CONSTL 321379.09.01.05.01.11 o $1,309,031.00 $0.00|  $1,309,031.00 ]
TOTAL CUMULATIVE FUND LIMIT (NOT TO EXCEED) $24,023,437.00 $526,000.00 | $24,549,437.00
o]
5 NASA TASK ORDER MANAGER/ ORS/ PHONE DATE | CUSTOMER TECH REP(OPTIONAL) ORG / PHONE DATE
”~
SIGNATURE  Er / NE-D1 / (321)867-2732 l’,o‘ SIGNATURE __
§ CERTIFICATION OF FUNDING/ ORG / PHONE 4 DATE NAGER/ ORG / PHONE DATE
f OGA,O( Carol Davis | GG-C-A2 / (321)867-5942 S/ ZI/O ? -2 / (321)867-4878 ;/ 2K(oq
2|SIGNATURE
"JCRNTRACT QOFFICER/ ORG/ PHONE DATE JACCEPTANCE ACKNOWLEDGEMENT BY CONTRAGTOR/ ORG / PHONE DATE
:@,\gﬁg& Joyce cDowM’-ES ! (321)867-3437 f//é ? SIGNATURE Martin Cummins / USTDC / (321)867-5408
> 7




75U

U,

[1. DOCUMENT NO(S)

2.
TO Ref: SPi
Kennedy Space Center Page 2 of 12
TO No.: 00335
TORev: C Document Continuation Sheet
PlanRev: C 3. OFFICE;
4. DOCUMENT: 5. DATE:
Tile : LETF Constellation Program Support
Fs PROGRAM FUND CODE $ FROM $ DELTA $TO INITIALS
21 CONSTL 292360.09.23.01.07 $180,200.00 $0.00 $180,200.00
22 REIMB 892182.01.06.0019.01 $48,392.00 $0.00 $48,392.00
23 CONSTL 292360.09.24.04.21 $5,220,798.00 $526,000.00 $5,746,798.00 4 W ‘f
24 CONSTL 292360.09.20.02.23.01 $150,000.00 $0.00 $150,000.00
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A. PROJECT DESCRIPTION & SCOPE
Revision C: Task Order Revision C is generated in response to Task Order Plan Revision C.

The purpose of this Revision is to add scope to perform the Vehicle Motion Simulator (VMS) static
and motion structures grounding and bonding, VMS mass connector stowage fabrication and
installation, and VMS/LETF facility controls integration. This Revision also adds scope to provide
the capability for the integration of the LETF Cryogenic System controls as specified in the LETF
Cryogenic System design.

NASA LX has shifted the LETF Operational Readiness Date (ORD) and has updated the project
schedule accordingly. This Revision updates the Task Order project schedule to match the NASA LX
schedule and align the project milestones. These changes are identified in the milestone section
below.

Revision B: Task Order Revision B is generated in response to Task Order Plan Revision B.

-

The purpose of this revision is to add scope to perform the North Tower Lighting installation, North and
East Tower demolition, Area Warning Light System preliminary layout, Cryogenic System instrumentation

Revision B also adds milestones 34 through 38 and updates milestones 16, 18, 28, and 29. The LETF
project team determined that it would be more efficient to install the Data Acquisition System (DAS) cable
tray on the Cryogenic System pipe stand foundation. Subsequently, the cable tray installation is now
dependant on the pipe stand foundation installation. Therefore, milestone 16 is being updated from
3/13/2009t0 6/19/2009.The LETF project team has determined that the installation of the DAS
High-Speed Boxes should not occur until required for DAS activation. This will eliminate any possible
damage to the boxes that might result from other fabrication and installation tasks. Therefore, milestone

panels. Therefore, milestone 28 has been updated from 4/24/2009to0 5/29/2009and milestone 29 has
been updated from 6/12/2009to 7/31/20009.

Revision A: Task Order Revision A is generated in response to Task Order Plan Revision A.

the Cryogenic System is also being removed. This hardware purchase is being deferred to CY8/FY10.

Revision A adds milestone 33. Revision A also updates milestones 4 and 11. The project schedule has been

N
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updated to show the installation of the LETF facility and isolated grounding after the installation of the
East Tower service power. The project team determined that this was a more appropriate sequence of
events. Therefore, milestone 4 is being updated from 03/27/2009to 07/10/2009.The project schedule
has also been updated to shift the VMS foundation installation after the installation of the Data
Acquisition System (DAS) terminal distributor foundations. This was done to stagger these two tasks to
avoid physical interference that would be created during installation. Therefore, milestone 11 has been
updated from 02/06/2009to 04/17/2009.These changes have been negotiated with the NASA Task Order

Manager.

Revision A changes the Task Order Lead from Richard VanGilder to Joseph Dean.

CY6/FY08 Activities:

Major tasks accomplished included completion of designs for the LETF Data Acquisition System, Video
System, Hazard and Gas Detection System, Cryogenic System, and the Ground Support Equipment (GSE).
Integration Testbed. A subcontract was awarded to design, fabricate, assemble, and test the LETF Vehicle
Motion Simulator (VMS). The design phase of the VMS was completed in CY6/FY08.The LETF Control Room™
refurbishment is approximately 90% complete . Fabrication activities are well under way for most LETF

systems.

CY7/FY09 Activities:

Tasks for CY7/FY09include fabrication, assembly, and installation of the VMS, Data Acquisition System,
Video System, Hazard and Gas Detection System, Cryogenic System, and the GSE Integration Testbed.
Other major tasks include completion of the LETF Control Room refurbishment and activation and
validation of the LETF Data Acquisition System.

The objective of this project is to refurbish and upgrade the Launch Equipment Test Facility (LETF)to
perform Ground Support Equipment (GSE) qualification testing and follow-on sustaining test support for
the Constellation program. LETF refurbishment activities include removal of unusable Shuttle hardware,
sandblasting and painting of structures and fixtures, replacement of Control Room infrastructure, and
upgrading the LETF electrical power and grounding systems. LETF upgrades involve replacement of
outdated and failing test systems. The major test systems being upgraded include the Data Acquisition
System, Video System, Hazard and Gas Detection System, Cryogenic System, and the VMS. Upgrade tasks
involve design, fabrication, assembly, installation, integration, and activation of each system.

B.TASKS
100.0 Project Management and Scheduling Support

101.0 The contractor shall provide project management support.

102.0 The contractor shall provide project scheduling support.

200.0 LETF Refurbishment Activities

201.0 The contractor shall install the Pump House Motor Control Center (MCC), associated conduit, and
i wiring per the Pump House Facility Power layout.

51

IR

202.0 The contractor shall connect the Pump House MCC to the new LETF transformer per the Pump
House Facility Power layout.

/

[T
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203.0 The contractor shall install the Facility and Isolated Grounding System per the LETF Facility
Grounding layout.

204.0 The contractor shall install the East Tower service power per the LETF Facility Power layout.

205.0 The contractor shall install the terminal distributor and isolated power per the LETF Facility Power
layout.

206.0 The contractor shall install the console monitors per the LETF Control Room layout.

207.0 The contractor shall install the Keyboard Video Mouse (KVM) System per the LETF Control Room
layout. :

208.0 The contractor shall remove the LETF East Tower Centaur Rolling Beam Porch Structure per the LETF
East Tower Modification design. _

209.0 The contractor shall perform demolition of the East Tower components per the LETF East Tower .
Modification design.

210.0 The contractor shall perform demolition of the North Tower components per the LETF North Tower
Modification design.

211.0 The contractor shall install the North Tower lighting per the LETF Facility Power and Lighting layout.

212.0 The contractor shall develop the LETF Area Warning Light System preliminary layout per the LETF
Facility Requirements Document. )

300.0 Vehicle Motion Simulator (VMS) Activities

301.0 The contractor shall provide engineering support to assist NASA in its responsibility to provide
technical oversight during development of the LETF VMS.

302.0 The contractor shall connect VMS Motor Controllers to the Pump House MCC per the NASA Glenn
Research Center (GRC) provided design.

303.0 The contractor shall install the Pump House Ventilation System per the NASA GRC provided design.
304.0 The contractor shall install the VMS cooling tower foundation per the NASA GRC provided design.
305.0 The contractor shall install the VMS Cooling Water System per the NASA GRC provided design.

306.0 The contractor shall perform a system checkout of the VMS Cooling Water System per the NASA
GRC provided instructions.

307.0 The contractor shall perform VMS foundation modifications per the VMS subcontractor provided
design.

308.0 The edntractor shall develop VMS control cable fabrication drawings per the VMS subcontractor
provided design.

309.0 The contractor shall fabricate the VMS control cables per the VMS control cable fabrication
drawings.
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(

309.1 The contractor shall fabricate and install the VMS mass connector stowage per the VMS
subcontractor provided design. (TO Rev C)

310.0 The contractor shall install the VMS cable tray per the VMS subcontractor provided design,.
311.0 The contractor shall install the VMS control cables per the VMS subcontractor provided design.

312.0 The contractor shall install the VMS Watchdog System per the NASA GRC provided design and
instructions.

313.0 The contractor shall install the VMS Emergency Stop / Pendant System per the VMS subcontractor
provided design.

313.1 The contractor shall perform integration of the VMS/LETF controls. (TO Rev C)

314.0 The contractor shall install the Vehicle Motion Simulator per the VMS subcontractor provided __
design and instructions.

314.1 The contractor shall install the VMS static and motion structures bonding and grounding per
the LETF Facility Grounding layout. (TO Rev (o)

315.0 The contractor shall develop the Operation and Maintenance Requirements and Specifications
Document (OMRSD), Acceptance Test Procedure (ATP), and Operations Manual for the VMS per the VMS
System Requirements Document (SRD)and design.

316.0 The contractor shall perform VMS system verification testing per the VMS subcontractor and NASA
GRC instructions and the VMS Operations Manual.

400.0 Data Acquisition System (DAS) Upgrades
401.0 The contractor shall fabricate the DAS cables per the LETF DAS design.

402.0 The contractor shall fabricate the DAS terminal distributors per the LETF DAS design.

403.0 The contractor shall install the DAS terminal distributor foundations per the LETF DAS design.
404.0 The contractor shall install the DAS terminal distributors per the LETF DAS design.

405.0 The contractor shall install the DAS Cable Plant cable tray per the LETF DAS design.

406.0 The contractor shall install the DAS cables per the LETF DAS design.

407.0 The contractor shall install the 1199 Cabinet Array panels per the LETF DAS design.

408.0 The contractor shall assemble the High-Speed DAS boxes per the LETF DAS design.

409.0 The contractor shall install the High-Speed DAS boxes per the LETF DAS design.

410.0 The centractor shall fabricate and assemble the DAS Excitation Panels per the LETF DAS design.
411 0 The contractor shall install the DAS Excitation Panels per the LETF DAS design.

412.0 The contractor shall develop the software required to support National Instruments data
acquisition hardware.
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413.0 The contractor shall install the National Instruments data acquisition hardware per the LETF DAS
design.

414.0 The contractor shall install the DAS computers per the LETF DAS design.

415.0 The contractor shall develop the DAS OMRSD, ATP, and Operations Manual per the LETF DAS SRD
and design.

416.0 The contractor shall perform DAS verification testing per the DAS ATP.

417.0 The contractor shall perform a DAS System Acceptance Review.

500.0 Video System Upgrades

501.0 The contractor shall fabricate the Global Positioning System (GPS) bracket per the Video System GPS
bracket fabrication drawing. —

502.0 The contractor shall install the Video System GPS per the Video System design. -

503.0 The contractor shall fabricate the Video System Pan Tilt Zoom (PT2) power supply brackets per the
Video System design.

504.0 The contractor shall install the Video System PTZ power supply brackets per the Video System
design.

505.0 The contractor shall assemble the Video System PTZ power supply enclosures per the Video System
design.

506.0 The contractor shall install the Video System PTZ power supply enclosures per the Video System
design.

507.0 The contractor shall assemble the Video System PTZ and Ethernet cables per the Video System
design.

508.0 The contractor shall install the Video System Node Sites per the Video System design.

509.0 The contractor shall assemble the Video System mobile cameras per the Video System design.
510.0 The contractor shall install the Video System mobile cameras per the Video System design.
511.0 The contractor shall install the Video System fixed cameras per the Video System design.

512.0 The contractor shall install the Video System console and rack equipment per the LETF Video
System design.

513.0 Fabricate and install the Video System coaxial cabling per the LETF Video System design.

514.0 The contractor shall install the fiber optic and ethernet cabling per the LETF Fiber Optic Cable Plant
design. ’

515.0 The contractor shall terminate the fiber optic cables per the LETF Fiber Optic Cable Plant design.

516.0 The contractor shall develop the Video System OMRSD, ATP, and Operations Manual per the LETF
Video System SRD and design.
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600.0 Hazard and Gas Detectioﬁ System Upgrades

601.0 The contractor shall fabricate the fire and leak detector brackets and stands per the LETF Hazard
and Gas Detection System design.

602.0 The contractor shall perform the fire and leak detector distribution box wiring per the LETF Hazard
and Gas Detection System design.

603.0 The contractor shall fabricate the fire and leak detector terminal distributors per the LETF Hazard
and Gas Detection System design.

604.0 The contractor shall fabricate the firé and leak detector cables per the LETF Hazard and Gas
Detection System design.

605.0 The contractor shall install the fire and leak detector terminal distributors per the LETF Hazard_and
Gas Detection System design.

606.0 The contractor shall install the fire and leak detector control hardware per the LETF Hazard and
Gas Detection System design.

607.0 The contractor shall install the fire and leak detector cables per the LETF Hazard and Gas Detection
System design.

608.0 The contractor shall install the fire and leak detectors per the LETF Hazard and Gas Detection
System design.

609.0 The contractor shall develop the Hazard and Gas Detection System OMRSD, ATP, and Operations
Manual per the LETF Hazard and Gas Detection System SRD and design.

700.0 LETF Cryogenic System Uggfades

701.0 The contractor shall perform the Cryogenic System foundation repairs and dewar installation per
the LETF Cryogenic System design.

702.0 The contractor shall relocate the Cryogenic System vent stack per the LETF Cryogenic System
design.

703.0 The contractor shall develop the Cryogenic System pipe stand fabrication drawings.

704.0 The contractor shall fabricate the Cryogenic System piping and pipe stands per the LETF Cryogenic
System design and pipe stand fabrication drawings.

705.0 The contractor shall install the pipe stand foundations, pipe stands, and piping per the LETF
Cryogenic System design.

£
706.0 The contractor shall install the Cryogenic System components per the LETF Cryogenic System
design. pu )

706.1 The contractor shall install the Cryogenic System instrumentation per the LETF Cryogenic System
design.

707.0 The contractor shall develop the LETF Purge System fabrication and installation drawings.
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708.0 The contractor shall fabricate the LETF Gaseous Nitrogen (GN2) Distribution Panels per the LETF
Purge System fabrication drawings.

709.0 The contractor shall install the LETF GN2 Distribution Panels per the LETF Purge System layout and
installation drawings.

710.0 The contractor shall fabricate the LETF Helium Distribution Panel per the LETF Purge System
fabrication drawings.

711.0 The contractor shall install the LETF Helium Distribution Panel per the LETF Purge System layout and
installation drawings.

712.0 The contractor shall install the LETF Purge system tubing per the LETF Purge System layout and
installation drawings.

713.0 The contractor shall develop the Cryogenic System OMRSD, ATP, and Operations Manual per the
LETF Cryogenic System SRD and design.

714.0 The contractor shall fabricate the GN2 Cross-Country Line per the LETF Cryogenic System design
and LETF Purge System layout.

800.0 GSE Integration Testbed Development

801.0 The contractor shall provide engineering and technician support to assist NASA in its responsibility
to install the GSE Integration Testbed hardware.

802.0 The contractor shall provide engineering support to assist NASA in its responsibility to develop the
OMRSD, ATP, and Operations Manual for the GSE Integration Testbed.

803.0 The contractor shall provide engineering and technician support to assist NASA in its responsibility
to perform verification testing per the GSE Integration Testbed ATP.

804.0 The contractor shall provide engineering support to assist NASA in its responsibility to perform the
GSE Integration Testbed System Acceptance Review.

900.0 Retractable SupportPost (RSP) Test Fixture Development

901.0 The contractor shall develop an RSP Test Fixture Operational Concepts Document.
902.0 The contractor shall develop the RSP Test Fixture System Requirements Document.
903.0 The contractor shall develop the RSP Test Fixture Performance Work Statement.

C. MILESTONES/DELIVERABLES

1. - Project management support
Start Date : 10/01/2008End Date : 10/31/2009

2.~ Projectgcheduling support
Start Date : 10/01/2008End Date : 10/31/2009

3. - Pump House MCC installation complete
Due Date : 05/22/2009
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Completed : 05/01/2009

4. - LETF Facility and Isolated Grounding installation complete: 0711672009 (TO Rev C)
Due Date : 08/07/2009

5. - TD and Isolated Power installation complete
Due Date :09/18/2009

6. - Control Room Console Monitors installation complete

Due Date :12/12/2008
Completed :11/17/2008

7. - Control Room KVM Switch installation éomplete
Due Date : 07/03/2009

8. - Engineering support to assist NASA in its responsibility to design and develop the LETF Vehicle Motion

Simulator .
Start Date : 10/01/2008End Date : 09/30/2009

9. - VMS Cooling Tower Foundation installation complete
Due Date : 01/30/2009
Completed : 01/26/2009

10. - VMS Cooling Water System installation complete: 0670872009 (TO Rev 0
Due Date : 06/26/2009

11. - VMS Foundation modification complete
Due Date : 04/17/2009
Completed : 04/17/2009

12. - VMS Cable fabrication drawings complete
Due Date :12/12/2008
Completed : 12/11/2008

13. - DAS Cable fabrication complete
Due Date : 06/12/2009

14. - DAS Terminal Distributor fabrication complete
Due Date : 12/19/2008
Completed : 12/11/2008

15. - DAS Terminal Distributor installation complete
Due Date : 02/13/2009
Completed : 02/13/2009

16. - DAS Cable Tray installation complete
Due Date : 06/19/2009

17. - DAS 1199 Cabinet Array Panel installation complete
Due Date : 11/28/2008
Completed : 11/14/2008
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18. - DAS High-Speed Boxes checkout complete
Due Date : 04/24/2009
Completed : 04/24/2009

19. - DAS Excitation Panels installation complete
Due Date : 02/06/2009
Completed : 01/30/2009

20. - LETF Data Acquisition System installation complete
Due Date : 08/28/2009

21. - DAS Documentation development complete
Due Date : 07/03/2009

22. - LETF Data Acquisition System activation/validation complete
Due Date : 09/30/2009

23. - Video System Camera installations complete
Due Date : 06/19/2009

24. - LETF Video System Documentation development complete
Due Date : 05/29/2009

25. - Fire and Leak Detectors fabrication complete
Due Date : 05/01/2009
Completed : 05/01/2009

26. - Fire and Leak Detectors installation complete: 9771672009 (TO Rev C)
Due Date : 08/10/2009 -

27. - Hazard and Gas Detection System Documentation development complete
Due Date : 07/17/2009

28. - Purge System GN2 Distribution Panel installation complete: 6572972009 (TO Rev C)
Due Date : 09/21/2009

29. - Purge System Helium Distribution Panel installation complete: 6713112009 (TO Rev C)
Due Date : 08/25/2009

31. - Cryogenic System Documentation development complete
Due Date : 09/29/2009

32. - Engineering and technical support to assist NASA in its responsibility to develop the GSE Integration

Testbed
Start Date : 10/01/2008End Date : 07/15/2009

33. - Cryogenic System Dewar installation complete
Due Date : 02/27/2009
Completed : 02/24/2009

34. - DAS Trench Cable Tray installation complete
Due Date : 04/24/2009
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Completed :04/24/2009

35. - RSP Test Fixture Operational Concepts Document complete
Due Date : 05/01/2009
Completed : 05/01/2009

36. - RSP Test Fixture SRD complete
Due Date : 06/12/2009

37. - RSP Test Fixture PWS complete
Due Date : 07/24/2009

38. - Tower demolition complete; 067"1'91'2009 (TO Rev Q)
Due Date : 08/21/2009

D. STANDARDS OF PERFORMANCE (METRICS)

1. - Task Order metrics will be collected in accordance with the USTDC Internal Surveillance Plan.
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A. PROJECT DESCRIPTION & SCOPE

Revision C: Task Order Revision C is generated in response to Task Order Plan Revision C.

The purpose of this Revision is to add scope to perform the Vehicle Motion Simulator (VMS)
static and motion structures grounding and bonding, VMS mass connector stowage fabrication
and installation, and VMS/LETF facility controls integration. This Revision also adds scope to
provide the capability for the integration of the LETF Cryogenic System controls as specified in
the LETF Cryogenic System design.

NASA LX has shifted the LETF Operational Readiness Date (ORD) and has updated the project
schedule accordingly. This Revision updates the Task Order project schedule to match the NASA
LX schedule and align the project milestones. These changes are identified in the milestone
section below.

Revision B: Task Order Revision B is generated in r'esponse to Task Order Plan Revision B.

The purpose of this revision is to add scope to perform the North Tower Lighting installation, North and _
East Tower demolition, Area Warning Light System preliminary layout, Cryogenic System instrumentation
installation, GN2 Cross-Country Line fabrication, and the remaining Vehicle Motion Simulator verification
testing and remaining Video System fiber optic cable termination. Additionally this revision adds scope to
develop an Operational Concepts Document, Systems Requirements Document, and Performance Work
Statement for the Retractable Support Post Test Fixture. The Period of Performance has been extended
from 9/30/2009 to 10/31/2009 to accommodate the additional scope.

Revision B also adds milestones 34 through 38 and updates milestones 16, 18, 28, and 29. The LETF
project team determined that it would be more efficient to install the Data Acquisition System (DAS) cable
tray on the Cryogenic System pipe stand foundation. Subsequently, the cable tray installation is now
dependant on the pipe stand foundation installation. Therefore, milestone 16 is being updated from
3/13/2009 to 6/19/2009. The LETF project team has determined that the installation of the DAS
High-Speed Boxes should not occur until required for DAS activation. This will eliminate any possible
damage to the boxes that might result from other fabrication and installation tasks. Therefore, milestone
18 is being changed from installation complete to checkout complete and the date is being updated from
3/20/2009 to 4/24/2009. LETF Purge System component procurement was delayed due to changes in
system requirements. This delay has impacted fabrication and installation of the LETF Purge System
panels. Therefore, milestone 28 has been updated from 4/24/2009 to 5/29/2009 and milestone 29 has
been updated from 6/12/2009 to 7/31/2009.

Revision A: Task Order Revision A is generated in response to Task Order Plan Revision A.
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The purpose of this revision is to add the scope to perform the LETF East Tower demolition that involves
the removal of the Centaur Rolling Beam Porch Structure. Revision A also adds scope for installation of
the foundations for the Cryogenic System pipe stands. Revision A also removes the ODC planned for the
purchase of the Vehicle Motion Simulator (VMS) control components. NASA Glenn Research Center will
assume the responsibility for the VMS control component purchases and will deliver the system to be
installed at the LETF by the USTDC. ODC to purchase the Programmable Logic Control (PLC) hardware for
the Cryogenic System is also being removed. This hardware purchase is being deferred to CY8/FY10.

Revision A adds milestone 33. Revision A also updates milestones 4 and 11. The project schedule has
been updated to show the installation of the LETF facility and isolated grounding after the installation of
the East Tower service power. The project téam determined that this was a more appropriate sequence of
events. Therefore, milestone 4 is being updated from 03/27/2009 to 07/10/2009. The project schedule
has also been updated to shift the VMS foundation installation after the installation of the Data

Acquisition System (DAS) terminal distributor foundations. This was done to stagger these two tasks to
avoid physical interference that would be created during installation. Therefore, milestone 11 has been .
updated from 02/06/2009 to04/17/2009. These changes have been negotiated with the NASA Task
Order Manager. :

Revision A changes the Task Order Lead from Richard VanGilder to Joseph Dean.

CY6/FYO8 Activities:

Major tasks accomplished included completion of designs for the LETF Data Acquisition System, Video
System, Hazard and Gas Detection System, Cryogenic System, and the Ground Support Equipment (GSE)
Integration Testbed. A subcontract was awarded to design, fabricate, assemble, and test the LETF Vehicle
Motion Simulator (VMS). The design phase of the VMS was completed in CY6/FY08. The LETF Control
Room refurbishment is approximately 90% complete . Fabrication activities are well under way for most
LETF systems.

CY7/FYQ9 Activities:

Tasks for CY7/FY09 include fabrication, assembly, and installation of the VMS, Data Acquisition System,
Video System, Hazard and Gas Detection System, Cryogenic System, and the GSE Integration Testbed.
Other major tasks include completion of the LETF Control Room refurbishment and activation and
validation of the LETF Data Acquisition System.

The objective of this project is to refurbish and upgrade the Launch Equipment Test Facility (LETF) to
perform Ground Support Equipment (GSE) qualification testing and follow-on sustaining test support for
the Constellation program. LETF refurbishment activities include removal of unusable Shuttle hardware,
sandblasting and painting of structures and fixtures, replacement of Control Room infrastructure, and
upgrading the LETF electrical power and grounding systems. LETF upgrades involve replacement of
outdated and failing test systems. The major test systems being upgraded include the Data Acquisition
System, Video System, Hazard and Gas Detection System, Cryogenic System, and the VMS. Upgrade tasks
involve design, fabrication, assembly, installation, integration, and activation of each system.

B. MILESTONES/DELIVERABLES

1. - Project management support
Start Date : 10/01/2008 End Date : 10/31/2009
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2. - Project scheduling support
Start Date : 10/01/2008 End Date : 10/31/2009

3. - Pump House MCC installation complete
Due Date : 05/22/2009
Completed : 05/01/2009

4. - LETF Facility and Isolated Grounding installation complete: 6711672609 (TO Rev C)
Due Date : 08/07/2009

5. - TD and Isolated Power installation complete
Due Date : 09/18/2009

6. - Control Room Console Monitors installation complete
Due Date : 12/12/2008
Completed : 11/17/2008

7. - Control Room KVM Switch installation complete
Due Date : 07/03/2009

8. - Engineering support to assist NASA in its responsibility to design and develop the LETF Vehicle
Motion Simulator
Start Date : 10/01/2008 End Date : 09/30/2009

9. - VMS Cooling Tower Foundation installation complete
Due Date : 01/30/2009
Completed : 01/26/2009

10. - VMS Cooling Water System installation complete: 6610872609 (TO Rev C)
Due Date : 06/26/2009

11. - VMS Foundation modification complete
Due Date : 04/17/2009
Completed : 04/17/2009

12. - VMS Cable fabrication drawings complete
Due Date : 12/12/2008
Completed : 12/11/2008

13. - DAS Cable fabrication complete
Due Date : 06/12/2009

14. - DAS Terminal Distributor fabrication complete
Due Date : 12/19/2008
Completed : 12/11/2008

15. - DAS Terminal Distributor installation complete
Due Date : 02/13/2009
Completed : 02/13/2009

16. - DAS Cable Tray installation complete




1. DOCUMENT NO(S) 2.

TO Ref: SPI
ORe Kennedy Space Center Page 4 of 23
TO No.: 00335

TORev: C Document Continuation Sheet

PlanRev: C 3. OFFICE:

4. DOCUMENT: 5. DATE:
Tiwe: LETF Constellation Program Support

Due Date : 06/19/2009

17. - DAS 1199 Cabinet Array Panel installation complete
Due Date : 11/28/2008
Completed : 11/14/2008

18. - DAS High-Speed Boxes checkout complete
Due Date : 04/24/2009
(;ompleted 1 04/24/2009

19. - DAS Excitation Panels installation complete
Due Date : 02/06/2009 .
Completed : 01/30/2009

20. - LETF Data Acquisition System installation complete
Due Date : 08/28/2009

21. - DAS Documentation development complete
Due Date : 07/03/2009

22. - LETF Data Acquisition System activation/validation complete
Due Date : 09/30/2009

23. - Video System Camera installations complete
Due Date : 06/19/2009

24. - LETF Video System Documentation development complete
Due Date : 05/29/2009

25. - Fire and Leak Detectors fabrication complete
Due Date : 05/01/2009
Completed : 05/01/2009

26. - Fire and Leak Detectors installation complete: 9771072009 (TO Rev Q)
Due Date : 08/10/2009

27. - Hazard and Gas Detection System Documentation development complete
Due Date : 07/17/2009

28. - Purge System GN2 Distribution Panel installation complete: 95729720609 (TO Rev C)
Due Date : 09/21/2009

29. - Purge System Helium Distribution Panel installation complete: 9713112009 (TO Rev O)
Due Date : 08/25/2009

31. - Cryogenic System Documentation development complete
Due Date : 09/29/2009

32. - Engineering and technical support to assist NASA in its responsibility to develop the GSE

Integration Testbed
Start Date : 10/01/2008 End Date : 07/15/2009
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33. - Cryogenic System Dewar installation complete
Due Date : 02/27/2009
Completed : 02/24/2009

34. - DAS Trench Cable Tray installation complete
Due Date : 04/24/2009
Completed : 04/24/2009

35. - RSP Test Fixture Operational Concepts Document complete
Due Date : 05/01/2009
Completed : 05/01/2009

36. — RSP Test Fixture SRD complete
Due Date : 06/12/2009

37. - RSP Test Fixture PWS complete
Due Date : 07/24/2009

38. - Tower demolition complete: 0671972009 (TO Rev C)
Due Date : 08/21/2009

C. TECHNICAL APPROACH

Upon completion of each task, the Task Order Manager will be notified by e-mail. All hardware will be
delivered in place at the LETF and will be maintained per the LETF Maintenance Plan. All drawings and
documents produced will be delivered in Windchill. Software and computers for systems at the LETF will
be maintained per the USTDC IT Security Plan, USTDC-SOP-5. 1 through 5.19.

Task 100: Project Management and Scheduling Support (WBS 1.1)

Task 101: The contractor shall provide project management support. (WBS 1.1.1) (Milestone 1)

The USTDC will provide project management support for project planning and management activities as
requested by the NASA Task Order Manager. This will include developing cost estimates, project
schedules, project requirements, technical input and evaluations, as well as implementing project plans,
providing status, and attending meetings and reviews. The USTDC Project Manager will also update the
Task Order Status Report (TOSR) monthly and review with the Task Order Manager.

Task 102: The contractor shall provide project scheduling support. (WBS 1.1.2) (Milestone 2)

The USTDC will provide project scheduling support to maintain and update the LETF Level IV
Constellation Primavera schedule as required by the NASA Constellation Ground Systems Project.
Schedule update information will be gathered by the USTDC Project Manager from the LETF system leads
and team members. The USTDC Project Manager will communicate the updates to the USTDC
Constellation Primavera scheduler. The schedule will be reviewed by the project team during LETF status
meetings.

Task 200: LETF Refurbishment Activities (WBS 1.2)

Task 201: The contractor shall install the Pump House Motor Control Center (MCC), associated conduit,
and wiring per the Pump House Facility Power layout. (W8S 1.2.1)

The USTDC will install the Pump House Motor Control Center (MCC) including associated conduit and
wiring per the Pump House facility power layout. Detailed work instructions will also be included in a
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USTDC Work Authorization Control document.

Task 202. The contractor shall connect the Pump House MCC to the new LETF transformer per the Pump
House Facility Power layout. (WBS 1.2.1.3) (Milestone 3)

Upon completion of the installation of the new LETF transformer being performed by NASA TA, the USTDC
will make the final electrical connections from the transformer to the Pump House MCC per design
provided by NASA TA. Detailed work instructions will also be included in a USTDC Work Authorization

Control document.

Task 203: The contractor shall install the Facility and Isolated Grounding System per the LETF Facility
Grounding layout. (WBS 1.2.2.1) (Milestone 4)

The USTDC will install the LETF Facility and Isolated Grounding System per the LETF Facility Grounding
System layout and instructions detailed in a USTDC Work Authorization Control document.

Task 204: The contractor shall install the East Tower service power per the LETF Facility Power layout.—.
(WBS 1.2.2.3)

The USTDC will install the East Tower service power including associated conduit and wiring per the LETF~
facility power layout and instructions detailed in a USTDC Work Authorization Control document.

Task 205: The contractor shall install the terminal distributor and isolated power per the LETF Facility

Power layout. (WBS 1.2.2.4) (Milestone 5)
The USTDC will install the LETF terminal distributor and isolated power including associated conduit and
wiring per the LETF facility power layout and instructions detailed in a USTDC Work Authorization Control

document.

Task 206. The contractor shall install the console monitors per the LETF Control Room layout. (WBS
1.2.3.1) (Milestone 6)

The USTDC will install monitors in the LETF Control Room consoles per the LETF Control Room Data
Acquisition System and Video System designs and instructions detailed in a USTDC Work Authorization
Control document.

Task 207: The contractor shall install the Keyboard Video Mouse (KVM) System per the LETF Control/ Room
layout. (WBS 1.2.3.3) (Milestone 7)

The USTDC will install the KVM System in the LETF Control Room consoles and equipment racks per the
LETF Control Room Data Acquisition System and Video System designs and instructions detailed in a
USTDC Work Authorization Control document.

Task 208: The contractor shall remove the LETF East Tower Centaur Rolling Beam Porch Structure per the
LETF East Tower Modification design. (WBS 1.2.4.1)

The USTDC will remove the LETF East Tower Centaur Rolling Beam Porch Structure per the LETF East
Tower Modification design and instructions detailed in a USTDC Work Authorization Control document.

Tasks 209 and 210: The contractor shall perform demolition of the East Tower components per the LETF
East Tower Modification design. (WBS 1.2.4.2)

The contractor shall perform demolition of the North Tower components per the LETF North Tower
Modification design. (WBS 1.2.5.1) (Milestone 38)

The USTDC will perform demolition of the East and North Tower per the LETF East and North Tower
Modification design and instructions detailed in a USTDC Work Authorization Control document.
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Task 211: The contractor shall install the North Tower lighting per the LETF Facility Power and Lighting
layout. (WBS 1.2.5.3)

The USTDC will install the North Tower lighting per the LETF Facility Power and Lighting layout and
instructions detailed in a USTDC Work Authorization Control document.

Task 212. The contractor shall develop the LETF Area Warning Light System preliminary layout per the
LETF Facility Requirements Document. (WBS 1.2.6.1)

The USTDC will develop the LETF Area Warning Light System preliminary layout per the LETF Facility
Requirements Document. The layout drawings will be created utilizing AutoCAD Electrical 2007. The
scope of creating final as-built drawings will be added in a future revision.

Task 300: Vehicle Motion Simulator (VMS) Activities (WBS 1.3)

Task 301 The contractor shall provide engineering support to assist NASA in its responsibility to provide
technical oversight during development of the LETF VMS. (WBS 1.3.1.1) (Milestone 8) —
The USTDC will provide engineering support to assist NASA in its responsibility for development of the
LETF VMS. The development of the LETF VMS is a joint responsibility of NASA Engineering at the Glenn
Research Center (GRC) in Ohio, NASA NE at KSC, and USTDC. A subcontractor has been contracted by
USTDC to design, fabricate, install, and activate the VMS. The contract is based on a performance work
statement with technical specifications developed by NASA GRC and USTDC. As of October 1, 2008, the
design phase of the subcontract is complete and the subcontractor has begun fabrication. The
subcontract is being managed by the USTDC procurement office. NASA GRC will provide technical
oversight of the subcontract. The USTDC will provide an LETF engineering point-of-contact to serve as a
liaison between KSC and GRC and to provide technical input. The LETF engineering point-of-contact is
expected to become the KSC VMS expert that will oversee installation, activation and operation. The
USTDC will procure materials, previously planned as Government Furnished Equipment (GFE), required
for the VMS ancillary systems that are being designed by engineers at NASA's Glenn Research Center.
Purchase requests will be generated by the USTDC and submitted to the USTDC procurement office for
processing.

Task 302: The contractor shall connect VMS Motor Controllers to the Pump House MCC per the NASA
Glenn Research Center (GRC) provided design. (WBS 1.3.1.3)

The USTDC will install the electrical service including conduit and wiring from the Pump House MCC up
to the VMS motor controllers per NASA GRC provided designs and instructions that will be detailed in a
USTDC Work Authorization Control document. Final electrical connections will be performed after delivery
and installation of the VMS hydraulic pumps.

Task 303: The contractor shall install the Pump House Ventilation System per the NASA GRC provided
design. (WBS 1.3.1.4)

The USTDC will install the Pump House Ventilation System per designs provided by NASA GRC and
instructions that will be detailed in a USTDC Work Authorization Control document.

Task 304: The contractor shall install the VMS cooling tower foundation per the NASA GRC provided
design. (WBS 1.3.1.5) (Milestone 9)

The USTDC will develop a statement of work and procure a subcontractor to install the VMS Cooling Water
System foundation per NASA GRC provided designs. The foundation design and statement of work will be
reviewed by NASA TA and the USTDC before soliciting bids. The USTDC will provide engineering

oversight of the subcontract.
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Tasks 305 and 306: The contractor shall install the VMS Cooling Water System per the NASA GRC
provided design. (WBS 1.3.1.7)

The contractor shall perform a system checkout of the VMS Cooling Water System per the NASA GRC
provided instructions. (WBS 1.3.1.8) (Milestone 10)

The USTDC will install the VMS Cooling Water System and perform a system checkout per NASA GRC
provided designs and instructions that will be detailed in a USTDC Work Authorization Control document.
Final hookup of the cooling water system will be performed after delivery and installation of the VMS
hydraulic pumps.

Task 307: The contractor shall perform VMS foundation modifications per the VMS subcontractor
provided design. (WBS 1.3.1.10 and 1.3.1.11) (Milestone 11)

The USTDC will develop a statement of work and procure a subcontractor to perform the VMS foundation
modifications per VMS subcontractor provided designs. The foundation design and statement of work will
be reviewed by NASA TA and the USTDC before soliciting bids. The USTDC will provide engineering __
oversight of the subcontract.

Task 308. The contractor shall develop VMS control cable fabrication drawings per the VMS subcontractor
provided design. (WBS 1.3.1.13) (Milestone 12)

The USTDC will develop cable fabrication drawings per VMS subcontractor provided designs. The
drawings will be developed utilizing AutoCAD Electrical 2007. The drawings will be reviewed and
approved by the USTDC Electrical Systems group and the LETF Project team prior to fabrication.

Tasks 309, 309.1, (TP Rev C) 310, and 311: The contractor shall fabricate the VMS control cables per the
VMS control cable fabrication drawings. (WBS 1.3.1.15)

The contractor shall fabricate and install the VMS mass connector stowage per the VMS
subcontractor provided design. (WBS 1.3.1.16) (TP Rev C)

The contractor shall install the VMS cable tray per the VMS subcontractor provided design. (WBS 1.3.1.17)
The contractor shall install the VMS control cables per the VMS subcontractor provided design. (WBS
1.3.1.18)

The USTDC will fabricate and install the VMS cable tray, mass connector stowage, (TP Rev C) and
control cables per VMS subcontractor provided designs, cable fabrication drawings, and instructions that
will be detailed in a USTDC Work Authorization Control document.

Tasks 312 and 313 : The contractor shall install the VYMS Watchdog System per the NASA GRC provided
design and instructions. (WBS 1.3.1.19)

The contractor shall install the VMS Emergency Stop / Pendant System per the VMS subcontractor
provided design. (WBS 1.3.1.20)

The USTDC will install the Emergency Stop / Pendant System and the VMS Watchdog System per NASA
GRC provided designs and instructions which will be detailed in a USTDC Work Authorization Control
document.

Task 313.1: The contractor shall perform integration of the VMS/LETF controls. (WBS 1.3.1.23)
The USTDC_will perform integration of the VMS/LETF controls per NASA GRC and VMS
subcontracfor provided designs. (TP Rev C)

Task 314. The contractor shall install the Vehicle Motion Simulator per the VMS subcontractor provided
design and instructions. (WBS 1.3.1.22)
As part of the VMS subcontract, the subcontractor will install the VMS per designs and instructions
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provided by the VMS subcontractc:. The designs have been reviewed and approved by the LETF Project
team including NASA GRC and NASA NE. USTDC will provide engineering and technical support during
VMS installation. This includes operation of cranes, forklifts, and man lifts. The details will be included in
a change order to the VMS subcontract that will include the VMS installation.

Task 314.1: The contractor shall install the VMS static and motion structures bonding and

grounding per the LETF Facility Grounding layout. (WBS 1.3.1.24)

USTDC will install the VMS static and motion structures bonding and grounding per the LETF
. Facility Grounding layout and instructions which will be detailed in a USTDC Work

Authorization Control document. (TP Rev C)

Task 315: The contractor shall develop the Operation and Maintenance Requirements and Specifications
Document (OMRSD), Acceptance Test Procedure (ATP), and Operations Manual for the VMS per the VMS
System Requirements Document (SRD) and design. (WBS 1.3.1.25)

The USTDC will develop an OMRSD, ATP, and Operations Manual for the Vehicle Motion Simulator utilizing
formats approved by the Task Order Manager and the project team. The OMRSD, ATP, and Operations -
Manual will be developed by the USTDC design lead from data provided by the VMS subcontractor and
NASA GRC and will be reviewed and accepted by the project team.

Task 316: The contractor shall perform VMS system verification testing per the VMS subcontractor and
NASA GRC instructions and the VMS Operations Manual. (WBS 1.3.2.1)

Upon completion of the VMS installation, the VMS subcontractor will ‘perform verification testing per VMS
subcontractor provided instructions. USTDC will provide engineering and technical support during
verification testing. This testing will demonstrate compliance to the requirements stated in the VMS
performance work statement. Upon satisfactory completion of the verification testing, USTDC will perform
the system activation / validation testing currently scheduled to be performed in FY10.

Task 400: Data Acquisition System (DAS) Upgrades (W8S (1. 4)

Tasks 401 and 406: The contractor shall fabricate the DAS cables per the LETF DAS design. (WBS 1.4.1.1)
(Milestone 13)

The contractor shall install the DAS cables per the LETF DAS design. (WBS 1.4.1.11) (Milestone 20)

The USTDC will fabricate and install the LETF Data Acquisition System cables per the LETF Data
Acquisition System design. Fabrication will be performed in the LETF Cable and Molding Shop. Fabrication
and installation instructions will be detailed in USTDC Work Authorization Control documents.

Tasks 402, 403, and 404: The contractor shall fabricate the DAS terminal distributors per the LETF DAS
design. (WBS 1.4.1.3) (Milestone 14)

The contractor shall install the DAS terminal distributor foundations per the LETF DAS design. (WBS
1.4.1.5)

The contractor shall install the DAS terminal distributors per the LETF DAS design. (WBS 1.4.1.6)
(Milestone 15)

The USTDC will fabricate and install the LETF Data Acquisition System terminal distributors per the LETF
Data Acquisttion System design and instructions detailed in a USTDC Work Authorization Control
document. Fabrication will be performed in the LETF shops utilizing materials specified in the LETF Data
Acquisition System design. The USTDC will develop a statement of work and procure a subcontractor to
install the terminal distributor foundations per the LETF Data Acquisition System design. The foundation
design and statement of work will be reviewed by NASA TA and the USTDC before soliciting bids. The
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USTDC will provide engineering oversight of the subcontract.

Task 405: The contractor shall install the DAS Cable Plant cable tray per the LETF DAS design. (WBS
1.4.1.8) (Milestones 16 and 34)

The USTDC will install the LETF Cable Plant cable tray per the LETF Data Acquisition System design and
instructions detailed in a USTDC Work Authorization Control document.

Task 407: The contractor shall install the 1199 Cabinet Array panels per the LETF DAS design. (WBS
1.4.1.12) (Milestone 17)

The USTDC will install the LETF Control Room 1199 Cabinet Array panels per the LETF Data Acquisition
System design and instructions detailed in a USTDC Work Authorization Control document.

Tasks 408 and 409: The contractor shall assemble the High-Speed DAS boxes per the LETF DAS design.
(WBS 1.4.1.14)

The contractor shall install the High-Speed DAS boxes per the LETF DAS design. (W8S 1.4.1.15) —
(Milestone 18)

The USTDC will assemble and install the High-Speed DAS boxes per the LETF Data Acquisition System
design and instructions detailed in a USTDC Work Authorization Control document.

Tasks 410 and 411: The contractor shall fabricate and assemble the DAS Excitation Panels per the LETF
DAS design. (WBS 1.4.1.17)

The contractor shall install the DAS Excitation Panels per the LETF DAS design. (WBS 1.4.1.18) (Milestone
19)

The USTDC will fabricate, assemble, and install the DAS Excitation Panels per the LETF Data Acquisition
System design and instructions detailed in a USTDC Work Authorization Control document.

Task 412: The contractor shall develop the software required to support National Instruments data
acquisition hardware. (WBS 1.4.1.20)

The USTDC will use previously purchased LabView software to develop an interface with the National
Instruments data acquisition hardware. This software will be installed on the Data Acquisition System
computers that will be located in the LETF Control Room. The Mechanical, Structural and Controls
Development Shop has obtained a waiver (#08-0721-03) for the purchase of IT equipment for non-ODIN
computers, issued by the NASA KSC CIO, approved on 07/28/08. The LETF Control Room is part of the
Data Acquisition System Laboratory which is covered by this waiver. The waiver is attached.

Tasks 413 and 414 The contractor shall install the National Instruments data acquisition hardware per
the LETF DAS design. (WBS 1.4.1.21)

The contractor shall install the DAS computers per the LETF DAS design. (WBS 1.4.1.22) (Milestone 20)
The USTDC will install the LETF Data Acquisition System National Instruments hardware and computers
per the LETF Data Acquisition System design and instructions detailed in a USTDC Work Authorization
Control document. The computers will be installed in the LETF Control Room as part of the LETF Data
Acquisition System. The Mechanical, Structural and Controls Development Shop has obtained a waiver
(#08-0721-03) for the purchase of IT equipment for non-ODIN computers, issued by the NASA KSC CIO,
approved on 07/28/08. The LETF Control Room is part of the Data Acquisition System Laboratory which
is covered by this waiver. The waiver is attached.

Task 415: The contractor shall develop the DAS OMRSD, ATP, and Operations Manual per the LETF DAS
SRD and design. (WBS 1.4.1.24) (Milestone 21)
The USTDC will develop an OMRSD, ATP, and Operations Manual for the Data Acquisition System utilizing
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formats approved by the Task Order Manager and the project team. The OMRSD, ATP, and Operations
Manual will be developed by the USTDC design lead and reviewed and accepted by the project team.

Tasks 416 and 417: The contractor shall perform DAS verification testing per the DAS ATP. (WBS 1.4.2.1)
The contractor shall perform a DAS System Acceptance Review. (WBS 1.4.2.2) (Milestone 22)

Upon completion of the Data Acquisition System installation, the USTDC will perform verification testing
per the DAS ATP and instructions detailed in a USTDC Work Authorization Control document. As part of
the system activation, a system acceptance review will be held by the LETF project team to formally
acknowledge that the system performance meets requirements specified in the DAS SRD and is ready for

operations.
Task 500: Video System Upgrades (WBS 1.5)

Tasks 501 through 511 The contractor shall fabricate the Global Positioning System (GPS) bracket per the
Video System GPS bracket fabrication drawing. (WBS 1.5.1.1) -
The contractor shall install the Video System GPS per the Video System design. (WBS 1.5.1.2)

The contractor shall fabricate the Video System Pan Tilt Zoom (PTZ) power supply brackets per the Video ~
System design. (WBS 1.5.1.3)

The contractor shall install the Video System PTZ power supply brackets per the Video System design.
WBS 1.5.1.4) :

The contractor shall assemble the Video System PTZ power supply enclosures per the Video System
design. (WBS 1.5.1.5)

The contractor shall install the Video System PTZ power supply enclosures per the Video System design.
(WBS 1.5.1.6)

The contractor shall assemble the Video System PTZ and Ethernet cables per the Video System design.
W8S 1.5.1.7)

The contractor shall install the Video System Node Sites per the Video System design. (WBS 1.5.1.8)

The contractor shall assemble the Video System mobile cameras per the Video System design. (WBS
1519

The contractor shall install the Video System mobile cameras per the Video System design. (WBS 1.5.1.10)
The contractor shall install the Video System fixed cameras per the Video System design. WBS 1.5.1.11)
(Milestone 23)

The USTDC will fabricate the LETF Video System GPS bracket and PTZ power supply brackets per the LETF
Video System bracket fabrication drawings and instructions detailed in a USTDC Work Authorization
Control document. Fabrication will be performed in the LETF shops utilizing materials specified in the
LETF Video System bracket fabrication drawings. Upon completion of bracket fabrications, the USTDC will
assemble and install the Video System GPS, The PTZ power supply enclosures, the PTZ and ethernet
cables, the node site hardware, the mobile cameras, and fixed cameras per the LETF Video System design
and instructions detailed in a USTDC Work Authorization Control document.

Task 512: The contractor shall install the Video System console and rack equipment per the LETF Video
System design. (WBS 1.5.1.13)

The USTDC will install the LETF Video System console and rack equipment per the LETF Video System
design. Installation instructions will be detailed in a USTDC Work Authorization Control document.

Task 513: Fabricate and install the Video System coaxial cabling per the LETF Video System design. (WBS

1.5114)
The USTDC will fabricate and install the LETF Video System coax cables per the LETF Video System design.
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Installation instructions will be detailed in a USTDC Work Authorization Control document.

Tasks 514 and 515: The contractor shall install the fiber optic and ethernet cabling per the LETF Fiber
Optic Cable Plant design. (WBS 1.5.1.15)

The contractor shall terminate the fiber optic cables per the LETF Fiber Optic Cable Plant design. (WBS
1.5.1.16)

The USTDC will install and terminate the LETF Fiber Optic and Ethernet Cable Plant per the LETF Fiber Optic
Cable Plant design and instructions detailed in a USTDC Work Authorization Control document. The LETF
Fiber Optic Cable Plant design is part of the LETF Video System design,

Task 516: The contractor shall develop the Video System OMRSD, A TP, and Operations Manual per the
LETF Video System SRD and design. (WBS 1.5.1.17) (Milestone 24)

The USTDC will develop an OMRSD, ATP, and Operations Manual for the LETF Video System utilizing
formats approved by the Task Order Manager and the project team. The OMRSD, ATP, and Operations
Manual will be developed by the USTDC design lead and reviewed and accepted by the project team. ™

Task 600: Hazard and Gas Detection System Upgrades (WBS 1.6)

Tasks 601 through 608: The contractor shall perform the fire and leak detector distribution box wiring
per the LETF Hazard and Gas Detection System design. (WBS 1.6.1. ¥y

The contractor shall fabricate the fire and leak detector brackets and stands per the LETF Hazard and Gas
Detection System design. (WBS 1.6.1.2)

The contractor shall fabricate the fire and leak detector terminal distributors per the LETF Hazard and Gas
Detection System design. (WBS 1.6.1.3)

The contractor shall fabricate the fire and leak detector cables per the LETF Hazard and Gas Detection
System design. (WBS 1.6.1.6) (Milestone 25)

The contractor shall install the fire and leak detector terminal distributors per the LETF Hazard and Gas
Detection System design. (WBS 1.6.1.7)

The contractor shall install the fire and leak detector control hardware per the LETF Hazard and Gas
Detection System design. (WBS 1.6.1.8)

The contractor shall install the fire and leak detector cables per the LETF Hazard and Gas Detection System
design. (WBS 1.6.1.9)

The contractor shall install the fire and leak detectors per the LETF Hazard and Gas Detection System
design. (WBS 1.6.1.10) (Milestone 26)

The USTDC will fabricate, assemble, and install the LETF Hazard and Gas Detection System per the LETF
Hazard and Gas Detection System design. The fabrication, assembly, and installation of the fire and leak
detector portion of the LETF Hazard and Gas Detection System are covered under this task order. The
fabrication, assembly and installation of the Remote Leak Detection and Mass Spectrum Leak Detection
Systems is the responsibility of the Constellation Mobile Launcher project. The fabrication, assembly, and
installation of the fire and leak detector portion of the LETF Hazard and Gas Detection System includes
bracket and stand fabrication, distribution box wiring, terminal distributor fabrication and installation,
signal cable fabrication and installation, PLC hardware installation, and the fire and leak detectors
installation.-The fabrication, assembly, and installation of the fire and leak detector portion of the LETF
Hazard and Gas Detection System will be performed per instructions detailed in a USTDC Work
Authorization Control document.

Task 609: The contractor shall develop the Hazard and Gas Detection System OMRSD, ATP, and
Operations Manual per the LETF Hazard and Gas Detection S| ystem SRD and design. (WBS 1.6.1.12)
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(Milestone 27)
The USTDC will develop an OMRSD, ATP, and Operations Manual for the LETF Hazard and Gas Detection

System utilizing formats approved by the Task Order Manager and the project team. The OMRSD, ATP,
and Operations Manual will be developed by the USTDC design lead and reviewed and accepted by the

project team.
Task 700: LETF Cryogenic System Upgrades (WBS 1.7)

Task 701: The contractor shall perform the Cryogenic System foundation repairs and dewar installation
per the LETF Cryogenic System design. (WBS 1.7.1.1.1) (Milestone 33)

The USTDC will perform rework of the LETF Cryogenic System dewar foundation and install the Cryogenic
System dewars per the updated LETF Cryogenics System foundation design and instructions detailed in a
USTDC Work Authorization Control document. The updated foundation design will be reviewed and
approved by NASA TA, NASA NE, and USTDC before rework is performed.

Task 702. The contractor shall relocate the Cryogenic System vent stack per the LETF Cryogenic System
design. (WBS 1.7.1.1.3) N
The USTDC will relocate the LETF Cryogenic System vent stack and associated hardware per the LETF
Cryogenic System design and instructions detailed in a USTDC Work Authorization Control document.

Task 703 The contractor shall develop the Cryogenic System pipe stand fabrication drawings. (WBS
1.7.1.1.4) ’

The USTDC will create fabrication drawings for the LETF Cryogenic System pipe stands required for the
Cryogenic System piping installation. The drawings will be created based on equipment dimensions
specified in the Cryogenic System design and input from the USTDC system designer. The fabrication
drawings will be reviewed and approved by the LETF Project team prior to fabrication.

Task 704: The contractor shall fabricate the Cryogenic System piping and pipe stands per the LETF
Cryogenic System design and pipe stand fabrication drawings. (W8S 1.7.1.1.5) '

The USTDC will fabricate the LETF Cryogenics System piping and pipe stands per the LETF Cryogenics
System design and pipe stand fabrication drawings. Fabrication will be performed in the LETF Weld Shop.
Fabrication instructions will be detailed in a USTDC Work Authorization Control document.

Task 705: The contractor shall install the pipe stand foundations , pipe stands, and piping per the LETF
Cryogenic System design. (WBS 1.7.1.1.6 and 1.7.1.1.7)

The USTDC will install the LETF Cryogenic System pipe stands and piping per the LETF Cryogenics System
design. Installation instructions will be detailed in a USTDC Work Authorization Control document. The
USTDC will develop a statement of work for the installation of the pipe stand foundations per the
Cryogenic System design. The USTDC will identify a subcontractor to execute the installation of the pipe
stand foundations per the Cryogenic System design. The foundation design and statement of work will be
reviewed by NASA TA and the USTDC before soliciting bids. The USTDC will provide engineering
oversight of the subcontract.

Task 706: The contractor shall install the Cryogenic System components per the LETF Cryogenic System
design. (W8S 1.7.1.1.8) ‘

The USTDC will install the LETF Cryogenic System components and associated hardware per the LETF
Cryogenic System design and instructions detailed in a USTDC Work Authorization Control document.

Task 706.1: The contractor shall install the Cryogenic System instrumentation per the LETF C ryogenic
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System design. (WBS 1.7.1.1.9)
The USTDC will install the LETF Cryogenic System instrumentation per the LETF Cryogenic System design
and instructions detailed in a USTDC Work Authorization Control document.

Task 707: The contractor shall develop the LETF Purge System fabrication and installation drawings. (W8S
1.7.1.2.1)

The USTDC will develop the fabrication and installation drawings for the LETF Purge System. The drawings
will be developed based on requirements specified in the Cryogenic System design, LETF Purge System
Assessment, and input from the USTDC system designer. The drawings will be reviewed and approved by
the LETF Project team prior to fabrication and installation.

Tasks 708 and 709: The contractor shall fabricate the LETF Gaseous Nitrogen (GN2) Distribution Panels
per the LETF Purge System fabrication drawings. (WBS 1.7.1.2.2)

The contractor shall install the LETF GN2 Distribution Panels per the LETF Purge System layout and
installation drawings. (WBS 1.7.1.2.3) (Milestone 28)

The USTDC will fabricate and install the LETF Purge System GN2 Distribution Panels per the LETF Purge .
System layout, Purge System fabrication and installation drawings, and instructions detailed in a USTDC
Work Authorization Control document.

Tasks 710 and 711: The contractor shall fabricate the LETF Helium Distribution Panel per the LETF Purge
System fabrication drawings. (W8S 1.7.1.2.5)

The contractor shall install the LETF Helium Distribution Panel per the LETF Purge System layout and
installation drawings. (WBS 1.7.1.2.6) (Milestone 29)

The USTDC will fabricate and install the LETF Purge System Helium Purge Panel per the LETF Purge System
layout, Purge System fabrication and installation drawings, and instructions detailed in a USTDC Work
Authorization Control document.

Task 712: The contractor shall install the LETF Purge system tubing per the LETF Purge System layout and
installation drawings. (WBS 1.7.1.2.8) (Milestone 30)

The USTDC will install the LETF Purge System tubing and associated hardware per the LETF Purge System
layout, Purge System fabrication and installation drawings, and instructions detailed in a USTDC Work
Authorization Control document.

Task 713: The contractor shall develop the Cryogenic System OMRSD, ATP, and Operations Manual per
the LETF Cryogenic System SRD and design. (WBS 1.7.1.2.10) (Milestone 31)

The USTDC will develop an OMRSD, ATP, and Operations Manual for the LETF Cryogenic System utilizing
formats approved by the Task Order Manager and the project team. The OMRSD, ATP, and Operations
Manual will be developed by the USTDC design lead and reviewed and accepted by the project team.

Task 714. The contractor shall fabricate the GN2 Cross-Country Line per the LETF Cryogenic System
design and the LETF Purge System layout. (W8S 1.7.1.3.1)

The USTDC will fabricate the GN2 Cross-Country Line per the LETF Cryogenic System design, the LETF
Purge System layout, and instructions detailed in a USTDC Work Authorization Control document.

Task 800: GSE Integration Testbed Development (WBS 1.8)

Task 801: The contractor shall provide engineering and technician support to assist NASA in its
responsibility to install the GSE Integration Testbed hardware. (WBS 1.8.1.1) (Milestone 32)
The USTDC will provide technician support to assist NASA in its responsibility to develop the GSE
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Integration Testbed including hardware installation, system wiring and final installation in the LETF
Highbay. The USTDC will provide technician support to perform installations and system wiring as
directed by the NASA NE design engineer.

Task 802: The contractor shall provide engineering support to assist NASA in its responsibility to
develop the OMRSD, ATP, and Operations Manual for the GSE Integration Testbed. (WBS 1.8.1.3)
(Milestone 32)

The USTDC will provide engineeriing support to assist NASA in its responsibility to develop an OMRSD,
ATP, and Operations Manual for the GSE Integration Testbed utilizing formats approved by the Task Order
Manager and the project team. The OMRSD, ATP, and Operations Manual will be reviewed and accepted by

the project team.

Tasks 803 and 804. The contractor shall provide engineering and technician support to assist NASA in
its responsibility to perform verification testing per the GSE Integration Testbed ATP. (WBS 1.8.2.1
(Milestone 32)

The contractor shall provide engineering support to assist NASA in its responsibility to perform the GSE -
Integration Testbed System Acceptance Review. (WBS 1.8.2.2) (Milestone 32)

Upon completion of the GSE Integration Testbed installation, the USTDC will provide engineering and
technicidn support to assist NASA in its responsibility to perform verification testing per the GSE
Integration Testbed ATP. As part of the system activation, a system acceptance review will be held by the
LETF project team to formally acknowledge that the system performance meets requirements specified in
the GSE Integration Testbed SRD and is ready for operations.

Task 900: Retractable Support Post (RSP) Test Fixture Development (WBS 1.9)

Task 901: The contractor shall develop an RSP Test Fixture Operational Concepts Document. (WBS
1.9.1.1) (Milestone 35)

The USTDC will develop an RSP Test Fixture Operational Concepts Document similar to the VMS
Operational Concepts Document. The document will developed utilizing inputs from the LETF project
team, NASA NE, and NASA GRC. The Operational Concepts Document will be used as a guide in
developing the RSP Test Fixture SRD. '

Task 902. The contractor shall develop an RSP Test Fixture S| ystem Requirements Document. (WBS
1.9.1.3) (Milestone 36)

The USTDC will develop the RSP Test Fixture SRD similar to the VMS SRD. The SRD will be developed
utilizing the same format as the VMS SRD. The SRD will be developed with inputs from the LETF project
team, NASA NE, and NASA GRC. The SRD will be reviewed and approved by the LETF project team and
NASA NE. The SRD will be used to develop the RSP Test Fixture PWS.

Task 903: The contractor shall develop an RSP Test Fixture Performance Work Statement. (WBS 1.9.1.5)
(Milestone 37)

The USTDC will develop the RSP Test Fixture PWS similar to the VMS PWS. The PWS will be developed
utilizing the same format as the VMS PWS. The PWS will be developed with inputs from the LETF project
team, NASA-NE, and NASA GRC. The PWS will be reviewed. and approved by the LETF project team. The
PWS will be used to solicit bids from subcontractors to perform the design, fabrication, installation, and
checkout of the RSP Test Fixture to be added with a future Task Order Revision.

D, BASIS OF ESTIMATE
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The labor classifications for this Task Order were chosen to provide the range of skills and experience
that are the minimum necessary for the successful completion of the planned work effort. Senior level
resources have been planned on this Task Order for complex engineering tasks that require systems

expertise.

Tasks 101, 102, 301, 302, 801, 802, 803, and 804: The estimate for these tasks is based on the
requested amount of support in each of the areas of expertise and the relative cost. NASA and USTDC
partnered through meetings, during September 2008, to arrive at the planned effort estimate. The
estimate for the procurement portion of task 301 is based on the history of performing similar
procurement tasks on USTDC Task Order 6SPI00335, LETF Constellation Program Support, during fiscal
year 2008. The estimate is attached.

Tasks 201, 202, 204, and 205: The estimate for these tasks is based on history of performing similar
electrical installation tasks on USTDC Task Orders 6MMS00033, LETF O & M, and 6SPI00335, LETF
Constellation Program Support, during fiscal year 2008. The resources to perform this work were selected
based on their expertise and knowledge of the LETF electrical infrastructure, KSC standards, and electrical.
equipment installation. The estimate is attached.

Tasks 203 and 314.1 (TP Rev C) : The estimate for these tasks is based on history of performing similar
grounding installation tasks on USTDC Task Orders 6MMS00033, LETF O & M, and 65PI00335, LETF
Constellation Program Support, during fiscal year 2008. The resources to perform this work were selected
based on their expertise and knowledge of the LETF infrastructure, KSC standards, and electrical
grounding equipment installation. The estimate is attached.

Tasks 206 and 207: The estimate for these tasks is based on history of performing similar
instrumentation equipment installation tasks on USTDC Task Order 6MMS00311, Mechanical, Structural,
and Controls Development Shop Infrastructure, during fiscal year 2008. The resources to perform this
work were selected based on their expertise and knowledge of the LETF Control Room and
instrumentation systems. The estimate is attached.

Task 208: The estimate for this task is based on history of performing similar disassembly tasks on
USTDC Task Order 6SPI00335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF
infrastructure, heavy equipment operations, and experience with disassembly and refurbishment
projects. The estimate is attached.

Tasks 209 and 210: The estimates for these tasks are based on history of performing similar disassembly
tasks on USTDC Task Order 65PI00335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF
infrastructure, heavy equipment operations, and experience with disassembly and refurbishment

projects. The estimate is attached.

Task 211: The estimate for this task is based on history of performing similar lighting installation tasks
on USTDC Task Order 6SPI00335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF
electrical infrastructure, KSC standards, and lighting installation. The estimate is attached.

Task 212: The estimate for this task is based on history of performing similar electrical system layout
tasks on USTDC Task Order 65PI00335, LETF Constellation Program Support, during fiscal year 2008. The
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resources to perform this work were selected based on their expertise and knowledge of the LETF
electrical infrastructure, KSC standards, and electrical and lighting installation. The estimate is attached.

Task 302: The estimate for this task is based on history of performing similar electrical installation tasks
on USTDC Task Orders 6MMS00033, LETF O & M, and 65SPI00335, LETF Constellation Program Support,
during fiscal year 2008. The resources to perform this work were selected based on their expertise and
knowledge of the LETF electrical infrastructure, KSC standards, and electrical equipment installation. The
estimate is attached.

Tasks 303, 305, 312, 313, and 314: The estimate for these tasks is based on history of performing
similar equipment installation tasks on USTDC Task Order 6MMS00033, LETF O & M, during fiscal year
2008. The resources to perform this work were selected based on their expertise and knowledge of the
LETF infrastructure, test fixture equipment, hydraulic systems and experience with equipment installation
tasks. The estimate is attached.

Tasks 304 and 307: The estimate for these tasks is based on history of performing similar tasks on
USTDC Task Order 65P100335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the VMS
requirements, creating performance work statements, and overseeing subcontractor tasks. The estimate

is attached.

Task 306: The estimate for this task is based on history of performing similar system operational
checkout tasks on USTDC Task Order 6MMS00033, LETF O & M, during fiscal year 2008. The resources
to perform this work were selected based on their expertise and knowledge of the LETF infrastructure and
the VMS Water Cooling System requirements. The estimate is attached.

Tasks 308 through 311: The estimate for this task is based on history of performing similar cable
fabrication and installation tasks on USTDC Task Orders 6MMS00049, LETF Shuttle Operations Test
Support, and 65PI00335, LETF Constellation Program Support, during fiscal year 2008. The resources to
perform this work were selected based on their expertise and knowledge of KSC standards, cable
fabrication and installation, and control systems. The estimate is attached.

Task 313.1: The estimate for this task is based on history of performing similar controls
integration tasks for the GSE liitegration Testbed on USTDC Task Order 7SP100335, LETF
Constellation Program Support, during fiscal year 2009. The resources to perform this work
were selected based on their expertise and knowledge of Programmable Logic Controllers (PLC)
and the VMS and LETF control requirements. The estimate is attached. (TP Rev C)

Task 315: The estimate for this task is based on history of performing similar OMRSD, ATP, and Operation
Manual development tasks on USTDC Task Order 5SMMS00033, LETF O & M, and 5CIS0005 1, Controls
Integration, during fiscal year 2007. The resources to perform this work were selected based on their
expertise and knowledge of the LETF infrastructure and the Vehicle Motion Simulator. The estimate is
attached.

Task 316: TFhe estimate for this task is based on history of performing similar verification tasks on USTDC
Task Order 5CIS00051, Controls Integration, during fiscal year 2007. The resources to perform this work
were selected based on their expertise and knowledge of the LETF VMS requirements and system testing
experience. The estimate is attached.
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Task 401: The estimate for this task is based on history of performing similar cable fabrication tasks on
USTDC Task Order 65P100335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work weie selected based on their expertise and knowledge of cable
fabrication, the LETF Control Room, and instrumentation systems. The estimate is attached.

Tasks 402 through 405, 407 through 411, 413, and 414: The estimate for these tasks is based on
history of performing similar instrumentation equipment fabrication and installation tasks performed on
USTDC Task Orders 5MMS00311, Mechanical, Structural, and Controls Development Shop Infrastructure,
during fiscal year 2007 and 6SPI00335, LETF Constellation Program Support, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF Control
Room, LETF Cable Plant, instrumentation systems, equipment panel fabrication and installation, and cable
tray fabrication and installation. The estimate is attached.

Task 406: The estimate for this task is based on history of performing similar cable installation tasks on
USTDC Task Orders 5SMMS00049, LETF Shuttle Operations Test Support, and 5SMMS00311, Mechanical,
Structural, and Controls Development Shop Infrastructure, during fiscal year 2007. The resources to -
perform this work were selected based on their expertise and knowledge of cable installation, the LETF
Control Room, and instrumentation systems. The estimate is attached.

Task 412: The estimate for this task is based on history of performing similar software development tasks
on USTDC Task Orders 6MMS00049, LETF Shuttle Operations Test Support, and 6MMS00311,

Mechanical, Structural, and Controls Development Shop Infrastructure, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF
instrumentation systems and data acquisition system software. The estimate is attached.

Task 415: The estimate for this task is based on history of performing similar OMRSD, ATP, and Operation
Manual development tasks on USTDC Task Order 5SMMS00033, LETF O & M, and 5CIS00051, Controls
Integration, during fiscal year 2007. The resources to perform this work were selected based on their
expertise and knowledge of the LETF Control Room and instrumentation systems. The estimate is
attached.

Tasks 416 and 417: The estimate for these tasks is based on history of performing similar verification
and system review tasks on USTDC Task Order 5CIS00051, Controls Integration, during fiscal year 2007.
The resources to perform this work were selected based on their expertise and knowledge of the LETF
Data Acquisition System requirements and system testing experience. The estimate is attached.

Tasks 501 through 506: The estimate for these tasks is based on history of performing similar
equipment fabrication and installation tasks on USTDC Task Order 5MMS00311, Mechanical, Structural,
and Controls Development Shop Infrastructure, during fiscal year 2007. The resources to perform this
work were selected based on their expertise and knowledge of the LETF Control Room, video systems, and
equipment and panel fabrication and installation. The estimate is attached.

Tasks 507, 513, 514, and 515: The estimate for these tasks is based on history of performing similar
cable fabrication and installation tasks on USTDC Task Orders 4MMS00049, LETF Shuttle Operations Test
Support, during fiscal year 2006, and 5SMMS00311, Mechanical, Structural, and Controls Development
Shop Infrastructure, during fiscal year 2007. The resources to perform this work were selected based on
their expertise and knowledge of cable fabrication and installation, the LETF Control Room, and video
systems. The estimate is attached.
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Tasks 508 through 512: The estimate for these tasks is based on history of performing similar electronic
equipment installation tasks on USTDC Task Order 5MMS00311, Mechanical, Structural, and Controls
Development Shop Infrastructure, during fiscal year 2007. The resources to perform this work were
selected based on their expertise and knowledge of the LETF Control Room and video systems. The

estimate is attached.

Task 516: The estimate for this task is based on history of performing similar OMRSD, ATP, and Operation
Manual development tasks on USTDC Task Order SMMS00033, LETF O & M, and 5CIS00051, Controls
Integration, during fiscal year 2007. The resources to perform this work were selected based on their
expertise and knowledge of the LETF Control Room and video systems. The estimate is attached.

Tasks 601 through 608: The estimate for these tasks is based on history of performing similar hazard
and gas detection equipment fabrication, assembly, and installation tasks on USTDC Task Order
5CIS00187, Hazardous Gas Detection Applications, during fiscal year 2007. The resources to perform

this work were selected based on their expertise and knowledge of the LETF Control Room, hazard and
gas detection systems, KSC standards, cable fabrication and installation, and equipment and panel -
fabrication. The estimate is attached.

Task 609: The estimate for this task is based on history of performing similar OMRSD, ATP, and Operation
Manual development tasks on USTDC Task Order 5SMMS00033, LETF O & M, and 5CIS00051, Controls
Integration, during fiscal year 2007. The resources to perform this work were selected based on their
expertise and knowledge of the LETF Control Room and hazardous gas detection systems. The estimate is
attached.

Tasks 701 and 702: The estimate for these tasks is based on history of performing similar cryogenic
equipment installation tasks on USTDC Task Orders 4MMS00049, LETF Shuttle Operations Test Support,
during fiscal year 2006 and 5KCF00063, Cryogenic Test Lab Infrastructure and O & M, during fiscal year
2007. The resources to perform this work were selected based on their expertise and knowledge of
cryogenic equipment and component installations. The estimate is attached.

Task 703: The estimate for this task is based on history of performing similar fabrication drawing
development tasks on USTDC Task Order 6SPI00335, LETF Constellation Program Support, during fiscal
year 2008. The resources to perform this work were selected based on their knowledge of the LETF
Cryogenic System and fabrication drawing development. The estimate is attached.

Task 704: The estimate for this task is based on history of performing similar pipe and pipe stand
fabrication tasks on USTDC Task Order 4MMS00345, Black Powder Coalescing Filter Testing, during fiscal
year 2006. The resources to perform this work were selected based on their expertise and knowledge of
welding and pipe fitting. The estimate is attached.

Tasks 705 and 706: The estimate for these tasks is based on history of performing similar pipe, pipe
stand, and component installation tasks on USTDC Task Order 4MMS00345, Black Powder Coalescing
Filter Testing, and 4MMS00049, LETF Shuttle Operations Test Support, during fiscal year 2006. The
resources to-perform this work were selected based on their expertise and knowledge of cryogenic piping
and component installations and welding and pipe fitting. The estimate is attached. The estimate for the
pipe stand foundations installation task is based on history of performing similar foundation installation
tasks on USTDC Task Order 7SP100335, LETF Constellation Program Support, during fiscal year 2009. The
resources to perform this work were selected based on their expertise and knowledge of the Cryogenic
System requirements, creating performance work statements, and overseeing subcontractor tasks.
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Task 706.1: The estimate for this task is based on history of performing similar instrumentation
installation tasks on USTDC Task Order 4MMS00049, LETF Shuttle Operations Test Support, during fiscal
year 2008. The resources to perform this work were selected based on their expertise and knowledge of
data acquisition systems and instrumentation installation. The estimate is attached.

Task 707: The estimate for this task is based on history of performing similar fabrication and installation
drawing development tasks on USTDC Task Order 6SPI00335, LETF Constellation Program Support,
during fiscal year 2008. The resources to perform this work were selected based on their expertise and
knowledge of the LETF infrastructure and purge systems. The estimate is attached.

Tasks 708 through 712: The estimate for these tasks is based on history of performing similar purge
system component fabrication and installation tasks on USTDC Task Order 5SMMS00033, LETF O & M,
during fiscal year 2007. The resources to perform this work were selected based on their expertise and
knowledge of the LETF infrastructure and purge systems. The estimate is attached. ' —

Task 713: The estimate for this task is based on history of performing similar OMRSD, ATP, and Operation-
Manual development tasks on USTDC Task Order 5SMMS00033, LETF O & M, and 5CIS00051, Controls
Integration, during fiscal year 2007. The resources to perform this work were selected based on their
expertise and knowledge of the LETF infrastructure and cryogenic systems. The estimate is attached.

Task 714: The estimate for this task is based on history of performing similar purge system component
fabrication and tasks on USTDC Task Order 5SMMS00033, LETF O & M, during fiscal year 2008. The
resources to perform this work were selected based on their expertise and knowledge of the LETF
infrastructure and purge systems. The estimate is attached. (TP Rev B)

Tasks 901, 902, and 903: The estimates for these tasks are based on history of performing similar
document development tasks on USTDC Task Order 65PI00335, LETF Constellation Program Support,
during fiscal year 2007. The resources to perform this work were selected based on their expertise and
knowledge of the LETF infrastructure, KSC requirements, and requirements documentation development.
The estimate is attached.

ODC Statement: Total (TP Rev Q)

will be used to complete the subcontract for the development of a six degree-of-freedom
Vehicle Motion Simulator (VMS) per the Performance Work Statement for Vehicle Motion Simulator (VMS) at
the NASA Kennedy Space Center. The performance work statement is attached. This estimate is based on
the actual final approved proposal. This contract was competitively bid between three companies and MTS
Systems Corporation was selected as the vendor. The contract has been divided into five phases, design,
materials, fabrication, checkout, and installation oversight. The total of this subcontract is As of
September 30, 2008, the design phase is complete and the most of the materials phase is complete.
Payments to date equal . The MTS VMS proposal is attached.

(TP Rev C) will be used to procure the installation option of the current Vehicle
Motion Simulator (VMS) design and fabrication subcontract. The proposal is attached. The increased
estimate includes performing all installation options as specified in the VMS Performance Work
Statement, Revision H, based on updated vendor quote. (TP Rev C)

will be used to purchase an electrical equipment enclosure and associated hardware required
to complete the LETF Cryogenic Control System. This estimate is based on the vendor's quotation.
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will be used to purchase temperature transducers and associated hardware required to
complete the LETF Cryogenic Control System. This estimate is based on the vendor's quotation.

will be used for 4 trips to the Glenn Research Center as part of the VMS engineering support. This
estimate is based on five-day travel to Cleveland , Ohio ( Glenn Research Center) to include round trip
airfare from Orlando , 4 nights lodging, 4 day rental car, plus per diem and miscellaneous expenses. Each
trip estimated at § This estimate is based on internet searches and current Government per diem

rates.

will be used to subcontract the VMS foundation modifications required to install the VMS. This
estimate is based on quotations received for similar foundation work for the LETF Cryogenic System
dewars. The quotations received averaged approximately ¢ . The VMS foundation cost has been
extrapolated based on size and complexity.

will be used to subcontract the installation of the VMS Cooling Water System and DAS terminal
distributor foundations. This estimate is based on guotations received for similar foundation work for the-
LETF Cryogenic System dewars. The quotations received averaged approximately . The VMS Cooling
Water System and DAS terminal distributor foundation cost has been extrapolated based on size and

complexity.

. will be used to subcontract the installation of the VMS and Cryogenic System concrete trenches
required for the installation of the VMS hydraulic lines and the Cryogenic System piping.. This value is
based on a detailed estimate performed by a USTDC professional estimator with extensive construction
estimating experience. Estimating references include NASA historical data, KSC specification G-0003 and
G-0002, TR-1511, KSC Estimating and Cost Engineering Handbook, NASA Desk Reference Book, current
vendor quotes, R. S. Means 2008, and Richardson's 2008. The estimate is attached.

will be used to purchase materials for the VMS ancillary systems being designed by NASA GRC.

will be used for the Water Cooling System. will be used for the Pump House Ventilation
System. will be used for VMS facility electrical equipment. These systems are in the design stage
and specific materials have not been identified. These values are based on a Rough Order Magnitude
(ROM) estimate performed by the design team at NASA GRC with extensive experience in developing
similar systems. The estimate is attached.

~ will be used to purchase Keyboard Video Mouse (KVM) equipment required for the
implementation of the LETF Control Room. This estimate is based on the manufacturer's quotation. The
quotation is attached.

will be used to purchase components needed to complete the fabrication and installation of
the GN2 distribution panels required for the LETF Purge System. The estimate is based on vendor
quotations. The quotations are attached.

will be used to purchase components needed to complete the fabrication and installation of the
GHe distribution panel required for the LETF Purge System. The estimate is based on vendor quotations.
The quotations are attached.

will be used to purchase three Data Acquisition System computers to be installed in the LETF
Control Room required for the LETF Data Acquisition System. The Mechanical, Structural and Controls
Development Shop has obtained a waiver (#08-0721-03) for the purchase of IT equipment for non-ODIN
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computers, issued by the NASA KSC CIO, approved on 07/28/08. The LETF Control Room is part of the
Data Acquisition System Laboratory which is covered by this waiver. The waiver is attached. The estimate
is based on a vendor quotation. The quotation is attached.

will be used to subcontract the Cryogenic System pipe stand foundations required to complete
the Cryogenic System installation. This estimate is based on a quotation of " for similar foundation
work for the VMS Cooling Tower and DAS terminal distributor foundations. The Cryogenic System pipe
stand foundations are approximately four times the size of the VMS Cooling Tower and DAS terminal

distributor foundations. The e-mail quotation is attached.

will be used for crane rental required for removal of the Centaur Rolling Beam Porch structure. The
estimate is based on an internet quotation. The quotation is attached.

will be used to purchase PLC control components required for the VMS. The estimate is based
on vendor quotations. The quotations are attached. -

will be used to purchase electrical components required for the VMS Water Cooling System and-
the Pump House Ventilation System. The estimate is based on vendor quotations. The quotations are

attached.

will be used for crane rental required for the East and North Tower demolition activities. The estimate
is based on an internet quotation. The guotation is attached.

will be used to purchase PLC control components required for the LETF Cryogenic
System. The estimate is based on vendor quotations. The quotation is attached. (TP Rev C)

E STANDARDS OF PERFORMANCE (METRICS)

1. - Task Order metrics will be collected in accordance with the USTDC Internal Surveillance Plan.

F. RISK ASSESSMENT

Risk #1: Safety: RAC 8 (Yellow) (4/2/Near term). LETF installation activities involve hazardous operations
including mobile crane and high reach operations. Heavy equipment, high pressures and other
hazardous operations could cause an impact that may result in injuries or property damage. Mitigation:
Team members attend regular safety meetings, receive required training and use approved operating
procedures. USTDC Safety and Quality personnel monitor hazardous operations. Risk Response: Mitigate.

Risk #2: Environmental: RAC 6 (Green) (3/2/Near term). LETF installation activities involve connection of
hydraulic components. This situation could result in a hydraulic spill that would possibly contaminate
surrounding soil and water. Mitigation: Team members are experienced with handling hydraulic
components. Team members are also trained on spill containment and cleanup. The LETF has trained
Hazardous Waste Monitors and the S & MA Environmental Engineer will be contacted if any spill occurs.

Risk Response: Mitigate.

Risk #37 Cost: RAC 16 (Red) (4747 Near term): Fumdimg for FY09 S & MA support for this task
order tras beer removed: f § & MA support fumding s ot added to anotiver YSTDE Task Order;
i  this voutd Tesult 7T @ work stoppage: Mitigation: 1f funding does not materiatize om anottrer

{| USTDE Task Order; stope witt tre Teduced fromT turrent tasks amd witt be shifted to add $ & MA
~| support for Fr09: Risk Respornse: Mitigate: (TP Rev C)

EaiY
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project.

[ Gt | onor

Risk #4: Safety: RAC 8 (Yellow) (4/2/Near term). Centaur Rolling Beam Porch structure removal and
demolition of the East and North Towers involves hazardous operations including mobile crane and high
reach operations that could potentially result in injuries or property damage. Mitigation: Team members
attend regular safety meetings, receive required training, and use approved operating procedures. USTDC
S & MA personnel monitor hazardous operations. Risk Response: Mitigate

Risk #5: Safety: RAC 4 (Green) (4/1/Near term). Installation of electrical hardware involves working in

proximity of high voltages that could potentially create shock hazards. Mitigation: Team members attend
regular safety meetings, receive required training, utilize lock out / tag out procedures, and use approved
personal protection equipment. Risk Response: Mitigate

The Risk Assessments have been reviewed. Scope and funding has been added to Task Order
485 to perform LETF S & MA tasks. This action removes the risk of a work stoppage. Therefore,
Risk #3 has been deleted. All other risks remain valid. (TP Rev C)

G. OTHER PERTINENT INFORMATION

USTDC S & MA support will be required during LETF disassembly and refurbishment activities and during
activation and validation testing which will be identified on the appropriate Work Authorization Control

U STDC S & MA support will be required for all LETF system designs. These tasks are funded by USTDC
Task Order 65PI00485, S & MA Products to CxP Subsystem Development.

University Affiliation: No University Affiliation has been initially planned; as the Task Order progresses,
the opportunity for University Affiliation will be re-evaluated.

NTR: No New Technology Reports are expected to be generated by this Task Order.

Export Control Compliance: All documents prepared and/or received under this Task Order will be
reviewed for Export Control requirements. Documents not properly marked will be processed using the
appropriate administrative and management controls.

Success Story: A Success Story will be written by the USTDC Task Order lead at the conclusion of this

IT Security: Software and computers for systems at the LETF will be maintained per the USTDC IT Security
Plan, USTDC-SOP-5. 1 through 5.19. This activity is provided by USTDC Task Order 7MMS00311,
Mechanical, Structural, and Controls Development Shop Infrastructure.

0OCI Statement: Organizational Conflict-of-Interest (OCl) waiver and Non-Disclosure Agreement (NDA)
will be obtained prior to the award of any subcontract in order to preclude any OCI. The OCI
Assessment has been reviewed and remains valid. (TP Rev C)
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Contract NAS10-03006 Task Oi . Number 00335 CY7 Rev C
Task Order Plan Revision 7SP100335 Rev C

University-affiliated Spaceport Technology Development Contract (USTDC)
Combination Pre-Negotiation/Price Negotiation Memorandum

Title - LETF Constellation Program Support

Description
The task order is to support the project formulation, disassembly and refurbishment phase for upgrade of the

Launch Equipment Test Facility (LETF) in support of the Constellation Program. Additionally, the contractor
will provide systems engineering and integration, safety engineering, environmental engineering, design
development for LETF systems, multiple disassembly, and fabrication and assembly tasks.

The purpose of this revision is to add scope to perform the Vehicle Motion Simulator (VMS) static and motion
structures grounding and bonding, VMS mass connector stowage fabrication and installation, and VMS/LETF
facility controls integration. This Revision also add scope to provide the capability for the integration of the
LETF Cryogenic System controls as specified in the LETF Cryogenic System design. NASA LX has shifted the
LETF Operational Readiness Data (ORD) and has updated the project schedule accordingly. This Revision
updates the Task Order project schedule to match the NASA LX schedule and align the project milestones.

The Task Order Plan and ASRC'’s final cost proposal is the result of a partnering process undertaken
between the contractor and the Government to arrive at a fair and reasonable technical approach, skill mix,
necessary ODC's, and the associated costs. This memorandum details the resultant change in the task
order value as a result of this procurement action.

Participants
Contracting Officer — Joyce McDowell/OP-ES CTM - Meredith Chandier/NE-12
NASA Task Order Manager — Eric Emst/NE-D1 USTDC Lead - J. Dean

USTDC TOM — Paul Gamble
Status of Contractor Systems

ASRC's Accounting system has been determined to be adequate for the accumulation, reporting and billing
of costs under government contracts. (Reference DCAA Audit Report No. 6311-2005D17740010, dated
March 30, 2005.) The Billing system has also been determined to be adequate for billing costs accumulated
under govemment contracts. (Reference DCAA Audit Report No. 6311-2005D17740011, dated April 6,
2005.) A Purchasing system review was performed by NASA/KSC and detemmined ASRC’s purchasing
policies and practices to be adequate for protecting the Government's interest. (Reference Contractor
Purchasing System Review, dated August 27, 2008).

Certificate of Current Cost or Pricing Data
A certificate of current cost or pricing data is not required at this dollar value.

Cost Elements

Labor

The total proposed adjusted target labor cost of the work associated with the subject task order is increased
~ for a revised task order value of . The labor classifications and rates proposed by

ASRC are in compliance with contract clause B.8, Task Order Pricing. The NASA Task Order Manager
(TOM) has reviewed ASRC's proposed task order plan and found the labor hours and skill mix appropriate
and reasonable to facilitate successful completion of the task order, as evidence by the TOM's signature on
the partnered task order plan as well as the attached Technical Evaluation dated May 18, 2009.

Other Direct Costs (ODC's)

ASRC proposes an increase in ODC's o} ‘ for a revised Task Order Total ot The
NASA TOM has reviewed ASRC's proposed ODC'’s and found them acceptable and reasonable to facilitate
successful completion of the task order as evidenced by the attached Technical Evaluation.
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Contract NAS10-03006 Task Or Number 00336 CY7 Rev C
Task Order Plan Revision 7SP100335 Rev C

Fee
The total fee is calculated in accordance with that negotiated at the time of contract award and established in

contract clause B.2, Contract Value, Award Fee, and Incentive Fee.

Other Data

The Resource Management Office (RMO) has verified that funds in the amount of \ are available
for this effort. Should additional funds be needed they will be made available at a later date. In the event
that the additional funds are not available, the scope of work will.be reduced. The period of performance is

from March 8, 2006 through October 31, 2009.

Summary
Based on the above, the Contracting Officer, fully relying upon the data submitted by the contractor, has
determined that the proposed estimated increase inthecostand fee of § for this task order revision

is fair and reasonable and finds it in the best interest of the Government to issue Task Order 00335 CY7 Rev
C. As a result of this action the revised total Cost Plus Award/Incentive Fee for Task Order 00335 CY7 Rev

Cis .

At - ks
yde C. McDowell / yate
Contracting Officer
Enclosures\

Government Negotiation Position
Technical Evaluation
Task Order Plan
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TASKORDER M. CYTRevC
Govemnment Position

Direct Labor

Director

Electricat Engineer It
Elecirical Engineer IV
Electrical Engineer V
Electrical Tech It
Electrical Tech i
Engineer I

Engineer (It

Engineer [V

Engineer V

Engineering Alde |
Engineering Alde Iil
Engineering Designer
Engineering Designer Il
Engineering Designer Hif
Engineering Designer [V
Manager

Mechanical Engineer
Mechanical Engineer ||
Mechanical Engineer IV
Mechanical Engineer V
Mechanical Technicien It
Mechanicai Technician il
Mechanical Technician IV
Pneudraulic Systems Mechanic
Principel investigator
Project Manager Hi
Project Manager IV

&r. Projoct Maneger
Supervisor

Technical Editor
Telecommunications Enginoer {V
Total ASRC Labor

Total Subcontract Labhor
MEA

Total Labor

Other Direct Costs
Subtotal
Subcontract GSA

oDC GSA

Subtota! G&A

Total Estimated Cost
Adjusted Target Cost (less ODC)
Award Fee

incentive Fes

Total Est Cost & Fee

RATE HRS

cosT

[+ 12
RATE HRS

cost

£Y35 Rasoline

RATE

HRS

cosT

$225.000 $24,649,013




NAS10-03006: USTDC TECHNICAL EVALUATION FORM
(Use of this form is mandatory for all Task Order Plan changes)

WHEN A BASIS OF DETERMINATION BLOCK IS CHECKED, FILL INS ARE REQUIRED.

PROJECT TITLE Task Order No.:
LETF Constellation Program Support 335

Technical Evaluator’s Statement:

I have reviewed the referenced Task Order Plan to confirm the Contractor’s Revision: Task Order Plan
understanding of the scope of work and to ascertain the reasonableness of the kinds C Revision:
and quantities of resources proposed to accomplish that work. My findings and the C

rationale are irovided below.

1. JOINT DEVELOPMENT OF TECHNICAL REQUIREMENTS
Prior to meeting with the contractor to develop the detailed technical requirements of this task, the NASA Task Order Manager
(TOM) estimated the total cost of the work to be; A AporripuAt $SSOK N7

Oon_MAY | o —20 o9 NASA and the contractor met to jointly develop the technical requirements of this task
order plan.

Discussion with the contractor during the technical requirement definition megting(s) and & plication of the rates required by the
basic contract, resulted in a total estimated cost of: AT AL S VA |

Differences (if any) between the original Government estimate and the results of the technical requirement definition meeting is due
to the following general factors:

INSIN) A ¢ ooy TUE Go/ EST)MATE Awn -
(onAcDR  eSTImmE . Ts A Py Pre

19 WWVeLWID g Ak ACTINIMES |\ ) CloD il DaTAi ey coST g:;;&
8AJ [ 15

2. ADEQUACY OF THE CONTRACTOR’S UNDERSTANDING OF THE STATEMENT OF WORK (SOW):

STATEMENT OF WORK:

The contractor’s-description of the work to be performed, methods of accomplishment, schedules and/or plan of
execution ¢) are are not consistent with the intent of the Task Order and reflect a reasonable basis to proceed.

3. ADEQUACY OF LABOR RESOURCE REQUIREMENTS:

ASSESSMENT OF LABOR HOURS:

The kinds, quantities, and distribution of labor hours proposed (including those of subcontractors, university affiliates,
and/or the use of overtime, if proposed) ¢Y@re () are not considered appropriate and reasonable to accomplish the
scope of work. The basis for this determination is:

Z’l"revious experience with task order number __ & 35 . from CY&. The hours and skill mix are consistent
with the actuals experienced on this successfully completed task.

[ Previous experience with the work performed on contract number __. The work successfully performed
on this past contract was similar in nature and scope to the work being considered on this task.

NAS10-03006 USTDC Technical Evaluation Form 12/10/2008 Page 1 of 3




NAS10-03006: USTDC TECHNICAL EVALUATION FORM

(Use of this form is mandatory for all Task Order Plan changes)
WHEN A BASIS OF DETERMINATION BLOCK IS CHECKED, FILL INS ARE REQUIRED.

Eéngineering judgment gained from ZO years working on similar projects.
[0 Government engineering breakdown/analysis of all elements. (Attached)

[ Detailed comparison with independent Government estimate. (Attached. Include an explanation of Inconsistencies
between the Government Estimate and the final Task Order Plan)

[ Other basis:

4. ASSESSMENT OF OTHER DIRECT COSTS (ODC):

a. MATERIAL and OTHER SUBCONTRACT COST:

The kinds and quantities of materials, equipment, and/or other subcontracts (including consultants, temporary
services, etc.) ¢fare ( ) are not () N/A considered appropriate and reasonable to accomplish the scope of work.
The basis for this determination is:

0 Previous experience with task order number from CY__. The proposed ODC’s are consistent
with the actuals experienced on this successfully completed task. —

[ Previous experience with the work performed on contract number . The work successfully performed
on this past contract was similar in nature and scope the work being considered on this task.

Z]/Engineering judgment gained from w0 years working on similar projects.
[J Government engineering breakdown/analysis of all elements. (Attached)

[ Detailed comparison with independent Government estimate. (Attached. Include an explanation of Inconsistencies
between the Government Estimate and the final Task Order Plan)

[1 Other basis:

b. TRAVEL:
The contractor’s proposed use of travel 4¥is (_) is not ( ) N/A considered appropriate regarding the number and
nature of trips and travelers, destinations and duration of stays. The basis for this determination is:

ﬁ’revious experience with task order number iﬁ from CYQQeThe proposed travel is consistent with
the actuals experienced on this successfully completed task.

[J Previous experience with the work performed on contract number . The work successfully performed
on this past contract was similar in nature and scope the work being considered on this task.

[J Engineering judgment gained from __ years working on similar projects.
O Government engineering breakdown/analysis of all elements. (Attached)

[ Detailed comparison with independent Government estimate. (Attached. Include an explanation of Inconsistencies
between the Government Estimate and the final Task Order Plan)

[ Other basis:
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NAS10-03006: USTDC TECHNICAL EVALUATION FORM

(Use of this form is mandatory for all Task Order Plan changes)
WHEN A BASIS OF DETERMINATION BLOCK IS CHECKED, FILL INS ARE REQUIRED.

5. ANY OTHER COMMENTS (SCHEDULES, ETC):

NASA Task Order Manager: Eric Ernst

Signed: é é Yl’ Date:‘sl/p /nq
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